



















































































• 2 to 4 Engines 
• 100K-120K lbf total Thrust Class
• 462 – 465 sec Isp
Thermal System:
• SOFI/MLI Passive System
• Thermodynamic Vent System (TVS) 
to reduce boil-off
• Bulk Boiling 
Reaction Control System:
• Bipropellant
• 8x 25 lbf lateral thrusters for attitude control
• 4x 900 lbf axial thrusters for propellant 






• Aluminum Primary Structure
• Composites are an Opportunity
• Sized to support payloads up to 
35 metric tons during launch
Avionics System:
• Multi-day, in-space avionics
Power System:

























































































































Low Earth Orbit Low Lunar Orbit
Trans-Lunar Orbit for In-space Environments
Ground, Ascent and Earth-Moon L2 mission phases not shown
Solar Radiation
Solar Radiation Solar Radiation
Earth IR and Albedo Lunar IR and Albedo
Solar and Radiative Heat Leak 
into tanks through MLI and walls
Conductive Heat Leak into tanks
through flanges and penetrations
Body mounted or deployable 
radiators reject heat to space
Dissipated heat removed from avionics 
by cold plates and fluid loops 
Solid Cone Intertank
• Provide thermal conditioning for avionics 
components
• Active TCS is required for long, in‐space 
duration
• Maintain RCS propellant & MPS 
pressurant within acceptable 
temperature range
• Minimize heat leak into propellant tanks
• RCS & Helium Tanks Thermal Conditioning 
Subsystem
• Inputs to Cryogenic Fluid Management 
(Orbital Environments)
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